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(54) INPUTTING DEVICE AND DATA PROCESSING SYSTEM 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an inputting device in which 
information indicating an operational position and the strength of 
the operation can be obtained. 

SOLUTION: When a substrate 10 equipped with piezoelectric 
elements 1-4 is beaten, the beat impulse is propagated through the 
substrate, and the propagated impulse is^converted into a voltage 
by the piezoelectric elements. The applied impulse is detected by an 
analog/digital converter 15 by using the four piezoelectric elements 
attached to previously decided coordinates as one unit, and each 
output voltage is compared by an arithmetic circuit 19A so that the 
beaten position is relatively obtained. Moreover, the attenuation of 
the impulse is estimated by the arithmetic circuit 19A so that beat 
strength is obtained. The position information and the strength 
information are encoded by encoders 21 and 22. and outputted to 
the outside. 
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CLAIMS 



[Claim(s)l 

[Claim l] Four piezoelectric devices which generate the electrical potential difference 
according to the strength of the impact spread in the location on which it was stuck 
when it was prepared in the substrate, this substrate was stxuck and an impact was 
given, The analog digital converter which samples the voltage signal outputted from 
said each piezoelectric device, and is changed into digital data. An operation means to 
calculate the strength of the impact given within the limits of the polygon which makes 
said four piezoelectric devices top-most vertices using the digital data changed by said 
ansQog digital converter, or its analog, and the location where the impact was given, The 
input unit characterized by being what the input of is enabled and changes the 
information more than the number of the piezoelectric devices prepared in said 
substrate including an output means to code the positional information acquired with 
said operation means, and the information on strength, and to output outside. 
[Claim 2] Four or more piezoelectric devices which generate the electrical potential 
difference according to the strength of the impact spread in the location on which it was 
stuck when matrix arrangement was carried out at the substrate, this substrate was 
struck and an impact was given. The analog digital converter which samples the voltage 
signal outputted from said each piezoelectric device, and is changed into digital data. 
The piezoelectric device of one imit nearest to the location where each distal data 
changed by said analog digital converter by making into one \mit four piezoelectric 
devices which adjoin mutually was used for said every unit, and said impact was given 
is specified. An operation means to calculate the strength of the impact given within the 
limits of the square which makes the four piezoelectric devices concerned top-most 
vertices using said digital data which answers the piezoelectric device of one specified 
unit, and the location where the impact was given, The input unit characterized by 
being what the input of is enabled and changes the information more than the number 



of the piezoelectric devices prepared in said substrate including an output means to 
code the positional information acquired with said operation means, and the 
information on strength, and to output outside. 

[Claim 3] Said operation means the variable with which the strength of Zl, Z2, Z3, Z4, 
and an impact is expressed for the output voltage obtained from four piezoelectric 
devices which have a data processor and its program of operation, and constitute said 
one unit A, The inclination of a property wave obtained from the relation between the 
value which **(ed) output voltage obtained from the piezoelectric device concerned 
when an impact is added to many points from which the distance from a piezoelectric 
device is different at the maximum of the output voltage, and the distance from said 
piezoelectric device corresponding to it c, If the coordinate of the location where an 
impact was given is used to y and x and e are used as the bottom of a natural logarithm 
when the mid gear of a and four piezoelectric devices is made into a zero for the value of 
the one half of the distance of the adjoining piezoelectric device Said data processor 
follows the program of operation. Zl=A-exp [croot {(x+a) 2+(y+a) 2}], 
Z2=A-exp[c-root{(x-a) 2+(y+a) 2}] Z3=A-exp [c-root {(x+a) 2+(y-a) 2}], The input unit 
according to claim 2 characterized by being what calculates the solution of A, and x and 
y based on Z4=A-exp [c root {(x a) 2+(y-a) 2}], and acquires the strength of said impact, 
and the location where the impact was given. 

[Claim 4] Data processing system characterized by being what is equipped with a 
data-processing means to decode a code in the strength of the input location code which 
is combined with the input imit of three claim 1 thru/or given in any 1 term, and said 
input unit, and is supplied from this input unit, and its input, and to process, and 
changes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the input unit which used two or more 
piezoelectric devices, with an input location, concerning the input imit which can detect 
the strength of an input, is applied to the input unit of a computer or a game machine, 
and relates to an effective technique. 
[0002] 

[Description of the Prior Art] Pointing devices, keyboards, etc., such as a mouse, are 
widely used as a typical input device applied to a computer etc. About them, it is 
common knowledge, for example, a switch is assigned for every key and a keyboard 
detects the location of the operated key by ON actuation of a switch. Moreover, a mouse 
has the mechanical system which detects the movement magnitude of a mouse 
two-dimensional, and outputs, the positional information acquired by it. In a graphic 
user interface, a mouse cursor is moved using the positional information from a mouse, 
and the script currently embedded in the location which the mouse cursor concerned 
has pointed out by click actuation by the mouse button is chosen. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is obtained with input devices, 
such as the conventional keyboard and a pointing device, and information is only the 
positional information by turning on and off of a switch. Since it was thought according 
to examination of this invention person that an operator's feeling and vohtion were 
reflected in the strength of actuation, when enabling it to also detect the information on 
the strength of actuation collectively, it became possible to add human being's feeling to 
the element of data processing, and it was found out that the engine performance of a 
man machine interface can be raised. 

[0004] The purpose of this invention is to offer the input unit which can acquire the 



information which shows the strength of actuation with the information on the operated 
location. 

[0005] Another purpose of this invention is to offer the input unit which can input the 
information specified in three-dimension space. 

[0006] Still more nearly another purpose of this invention is to offer the data processing 

system which used such an input device. 

[0007] 

[Means for Solving the Problem] It will be as follows if the outhne of a typical thing is 
briefly explained among invention indicated in this application. 

[0008] That is, if the substrate which prepared the piezoelectric device is struck, the 
struck impulse wave substrate will be spread and a piezoelectric device will change the 
impact spread into an electrical potential difference, the added impact - eye **** ■ laws 
- **** a coordinate -■ the struck location is relatively obtained by [ which stuck ] 
detecting, for example in juxtaposition by the piezoelectric device of four sheets, and 
comparing each output voltage. Moreover, if the struck location is known, the struck 
strength will be obtained by presuming attenuation of an impact. In order to base this 
invention on the above-mentioned principle and to realize said principle an input unit 
Four piezoelectric devices which generate the electrical potential difference according to 
the strength of the impact spread in the location on which it was stuck when it was 
prepared in the substrate, this substrate was struck and an impact was given, The 
analog digital converter which samples the voltage signal outputted from said each 
piezoelectric device, and is changed into digital data, An operation means to calcxilate 
the strength of the impact given within the limits of the polygon which makes said four 
piezoelectric devices top-most vertices using the digital data changed by said analog 
digital converter, or its analog, and the location where the impact was given, Including 
an output means to code the positional information acquired with said operation means, 
and the information on strength, and to output outside, an input is made possible and 
the information more than the number of the piezoelectric devices prepared in said 
substrate is changed. Let said input unit be the smallest unit of an input unit supposing 
the case where its attention is paid to four piezoelectric devices. 

[0009] The input unit which extended the configuration of such a smallest unit to the 
big configuration of a scale further By four or more pieces which generate the electrical 
potential difference according to the strength of the impact spread in the location on 
which it was stuck when matrix arrangement was carried out at the substrate, this 
substrate was struck and an impact was given, even piezoelectric devices, The analog 
digital converter which samples the voltage signal outputted firom said each 



piezoelectric device, and is changed into digital data, The piezoelectric device of one unit 
nearest to the location where each digital data changed by said analog digital converter 
by making into one unit four piezoelectric devices which adjoin mutually was used for 
said every unit, and said impact was given is specified. An operation means to calculate 
the strength of the impact given within the limits of the square which makes the four 
piezoelectric devices concerned top-most vertices using said digital data which answers 
the piezoelectric device of one specified unit, and the location where the impact was 
given, Including an output means to code the positional information acquired with said 
operation means, and the information on strei^th, and to output outside, an input is 
made possible and the information more than the number of the piezoelectric devices 
prepared in said substrate is changed. 

[0010] For example, as shown in drawing 1 , the configuration which carried out matrix 
arrangement of many piezoelectric devices (PED) is considered to a substrate (BP). At 
this time, the next processing is performed to the output voltage from all piezoelectric 
devices. It is the processing which determines the struck rough location, and foxir 
piezoelectric devices nearest to the location struck out of the output voltage of all 
piezoelectric devices are chosen as the 1st. For example, four piezoelectric devices which 
surround the field of a slash in drawing 1 are specified. It is the processing which 
presumes the precise location struck by the 2nd and strength, and the location and 
strength which were struck in the square field surrounded by the four piezoelectric 
devices concerned using the output voltage of said four specified piezoelectric devices 
are presumed. 

[0011] When obtaining output voltage from a piezoelectric device, the impact which 
strikes a substrate disregards a vibration-impact supposing the impact near a static 
load. 

[0012] When the fi-ont face of the aluminum plate which stuck the piezoelectric device 
on the rear face was struck by hand according to the experiment, and carrymg out free 
fall of the pachinko ball and the output wave when striking at the tip of the rod which 
attached rubber at the tip was observed with the oscilloscope, the result of drawing 2 , 
drawing 3 , and drawing 4 was able to be obtained. In each drawing, the one division of 
an axis of abscissa is 10 [ms]. After giving an impact so that clearly fi-om each drawing, 
one peak has appeared between 5 [ms] about. The peak value is used for a location when 
a substrate is struck, and presumption of strength. When only calling it the output 
voltage of a piezoelectric device below, the output voltage as said peak value is meant, 
[0013] When asking for the location and strength which were struck fi-om the output 
voltage of a piezoelectric device, it reaches in the strength to strike and the following 



points are noted as relation between a location and said output voltage. For example, 
when natural faU of said rod was carried out from a tip at several points of the front face 
of said aluminum plate considering the rod of the mass 34.6 fe] which attached rubber 
at the tip as height 2.5 [cm], 5 [cm], and 7.5 [cm] and the output voltage obtained from a 
piezoelectric device was investigated, the result of drawing 5 was able to be obtained. In 
drawing 5 , an axis of abscissa is the amount of displacement from the piezoelectric 
device of a point of fall [mm]. If the division of the result obtained by drawing 5 is done 
at the maximum (output voltage at the time of x= 0) and it is plotted, the property wave 
shown in drawing 6 can be acquired, from drawing 6 , it will obtain, if it breaks by each 
maximum electrical potential difference even if the height to drop is different and the 
same wave can be acquired substantially, and things are understood 1 will come out. 
[0014] The relation between the struck location to a piezoelectric device and the output 
voltage of a piezoelectric device is not based on the strength struck when breaking 
output voltage by the maximum (output voltage at the time of x= 0), but becomes a same 
waveform from the result of drawing 6 . Moreover, it turns out that output voltage is 
decreased exponentially as the distance of the struck location and a piezoelectric device 
becomes large from drawing 5 . 

[0015] In this invention, since the location and strength which were struck from the 
output voltage of a piezoelectric device are presumed, the approximate expression which 
is easy to ask for an inverse function is considered. For example, it is output voltage 
[ from the above result ] Z [V] Z=e-C-X=exp [ e x] 

It assumes. In the above-mentioned formula, the distance of the location and 
piezoelectric device to, which the bottom of a natural logarithm and x struck e, and c are 
the inclinations (wave-hke inclination obtained from the value which **(ed) output 
voltage which strikes many points from which the distance from a piezoelectric device is 
different, and is obtained from the piezoelectric device concerned at the maximum of the 
output voltage, and said x corresponding to it) of a property wave which are illustrated 
by drawing 6 . If the above-mentioned approximate expression is applied to drawing 6 , 
the wave can be approximated with a sufficient precision by c= 0,04. 
[0016] An example of the operation technique for presuming the location and strength 
which were struck from the output voltage of four piezoelectric devices using the 
above-mentioned approximate expression is explained. When the coordinate P on an 
aluminum plate (x y) is struck so that it may be illustrated by drawing 7 , The variable 
with which Z1-Z4, and the struck strength are expressed for the output voltage of 
piezoelectric devices 1-4 A, If the bottom of a and a natural iogarithm is set to e for the 
value of the one half of the distance of c and the adjoining piezoelectric device, the 



inclination of said property wave obtained from relation with the output voltage which a 
piezoelectric device outputs when an impact is added in the location and its location 
from a piezoelectric device Zl=A-exp [c root {(x+a) 2+(y+a) 2}] - (l), Z2=A exp [c root 
{(x-a) 2+(y+a) 2}] - (2) Z3=A-exp [c root {(x+a) 2+(y-a) 2}] - (3) Z4=A-exp [c root {(x a) 
2+(y-a) 2}] - (4) is considered. 

[0017] The above-mentioned formula (l) If the square of the In is taken and carried out 
to - (4), it sets with ln=w and lnA=v and v2 is eliminated and arranged wl2-w22=4, a-c2, 
x+2, and v (wl-w2) - (5) wl2-w32=4, a-c2, y+2, and v (wl-w3) - x+4, a"c2, (6) 
wl2-w42=4 and a-c2, and y+2, and v (wl-w4) - (7) 
It becomes. 

[0018] The above-mentioned formula (5) If - (7) is solved, the formula (8) shown in 

several 1 will be obtained. 

[0019] 

[Equation l] 



X 

y 

V 



= 1/ (4 • c2 - k) 



(Wi-Wa) -{Wi^-W3^-W3^+W4^+k(Wi+W2)} 
2a- c''- (-Wi'+W32+W3*-W4M 
(©Uv k= (-Wj +Wj+Wa-W4) 

- (8) 



[0020] Here, the case where the solution of aforementioned -k=wl-w2-w8+w4 is set to 0 
is considered. If the case where x and y are zero or more is considered typically, it is 
more enough than the symmetric property of drawing 7 . moreover - temporary - a= 2 
(x and y are a number to the arbitration between 0 and 2) - as - generality is not lost 
even if it fixes the value of a. 

[0021] The solution of aforementioned -k=wl-w2-w3+w4 is shown in drawing 8 (x and y 
set to 0 or more and a= 2). 

[0022] A top Noriyuki train does not have a solution only for the location of x= 0 or y= 0 
so that more clearly than drawing 8 . This is the result of the ability being geometrically 
convinced. That is, since Zl, and Z2, Z3 and Z4 become the completely same value when 
(x, y) are on the straight line of x= 0, it is set to k= 0. Moreover, in the location very near 



x= 0 or y= 0, since it is close to 0, the value of x, and y and v changes [ k of the 
denominator of a formula (8) ] a lot with few errors of Zl, Z2, Z3, and Z4. That is, near 
x=y=0, an error becomes large. 

[0023] The matrix of said formula (8) can be grasped as a column vector of a three 
dimension. Said operation means of said input unit specifies four piezoelectric devices 
which accomplish the top-most vertices of the square which contains what has the 
biggest output voltage of a piezoelectric device when a substrate is struck. Thus, the 
struck rough location is determined. And said operation means calculates v from each 
digital data (digital value Zl, Z2, Z3, and Z4 of the output voltage of a piezoelectric 
device) changed by said analog digital converter based on the formula (8) by making 
into one unit four piezoelectric devices by which specification was carried out 
[ above-mentioned 1. Moreover, the location x and y to which an impact was given within 
the limits of the square which makes the four piezoelectric devices concerned top-most 
vertices using said digital data Zl, Z2, Z3, and Z4 which answer four piezoelectric 
devices by which specification was carried out [ above-mentioned ] are calculated. The 
respectively absolute coordinate (Xi, Yi) is given to the zero (zero 0 of drawing 7 ) of 
many groups of four piezoelectric devices stationed at the substrate. An operation 
means will acquire the positional information to which the impact was added as (Xi+x, 
Yi+y), if said x and y (relative coordinate over the zero of the group of four piezoelectric 
devices) are acquired. This positional information is the struck precise positional 
information, and information is encoded in the strength of the impact concerning this 
positional information and it, and it is outputted outside. The encoded information will 
be defined as what is defined as a character code as a code in the strength of actuation, 
or has another semantics. Moreover, said positional information is the information on a 
two-dimensional flat sxurface, and if the information on strength is doubled with this, 
the input of the information as which an input unit is specified in three -dimension space 
will be attained, 

[0024] The data processing system using said input device is equipped with a 
data-processing means to decode and process the code information which can specify 
information in three -dimension space like a code in the strength of the input location 
code which is combined with said input device and supplied from this input device, and 
its input, A data-processing means recognizes an informational classification inputted 
by decoding of an input location code, and recognizes the feeling of the operator who 
performed alter operation in code in strength etc. An operator's feeling and volition are 
reflected in the strength of actuation, since the information on the strength of the 
actuation can also be detected collectively, it can become possible to add human being's 



feeling to the element of data processing, and the engine performance of a man machine 

interface can be raised in data processing system. 

[0025] 

[Embodiment of the Invention] An example block diagram of the input device 
concerning this invention is shown in drawing 9 . Although especially the input unit 
shown in drawing 9 is not restricted, it has nine piezoelectric devices 1*9. By the fixed 
regular intervals of D [mm] extent, nine piezoelectric devices 1-9 are stuck on the 
aluminum plate (substrate) of for example, thickness 1 [mm] extent in the shape of a 
matrix, and are being fixed to it. For example, when it is going to detect an input at D/5 
[mm] spacii^, the illustration which a large niimber to which the profile which assumed 
the key of a keyboard etc. in D/5 [mm] pitch corresponding to the attachment location of 
piezoelectric devices 19, and the alphabetic character were made to correspond do not 
illustrate is drawn on the front face of said ** aluminum plate 10. 

[0026] In itself [ piezoelectric- device 1, although especially the detail omits illustration 
since it is well-known, a metal electrode is vapor-deposited on the front reverse side of 
the piezo electric ceramic which generates electromotive force according to a 
stress-strain diagram condition, touch-down potential is given to one side, and another 
side is used as a signal electrode. Nine piezoelectric devices 1-9 generate the electrical 
potential difference according to the strength of the impact spread in the location on 
which it was stuck, when an impact acts on the opposite side of an aluminum plate 10 
on which it was stuck. 

[0027] In this example, input detection processing is performed by making four 
piezoelectric devices into one unit. That is, it divides into four groups, piezoelectric 
devices 1, 2, 4, and 5, piezoelectric devices 4, 5, 7, and 8, piezoelectric devices 2, 3, 5, and 
6, and piezoelectric devices 5, 6, 8, and 9, and input detection processing is performed. 
11-14 are the multiplexers (MPX) which corresponded to four groups of a piezoelectric 
device, respectively. MPXll chooses one output of piezoelectric devices 1, 2, 4, and 5 at a 
time one by one. MPX12 chooses one output of piezoelectric devices 4, 5, 7, and 8 at a 
time one by one. MPX13 chooses one output of piezoelectric devices 5, 6, 8, and 9 at a 
time one by one. MPX14 chooses one output of piezoelectric devices 2, 3, 5, and 6 at a 
time one by one. Selection actuation of multiplexers 11- 14 is performed one by one by 
the clock signal CLKl. 

[0028] What is shown by 15- 18 is an analog digital converter (ADC) which changes into 
a digital signal the analog output electrical potential difference chosen by MPX 11-14. 
ADCs 15- 18 perform conversion actuation in juxtaposition synchronizing with a clock 
signal CLK2, respectively. Said clock signals CLKl and CLK2 were outputted fi-om the 



timing generator 20 with a firequency like 20kH2, and after the selection actuation by 
said multiplexers 11- 14 is decided, the phase of a clock signal CLK2 is slightly delayed 
compared with CLKl so that an input may be sampled. Although especially the original 
oscillation of a timing generator 20 is not restricted, it is made into the system clock 
signal CK supplied from the outside. 

[0029] The digital data outputted from said ADCs 15- 18 is inputted into ** shown by 19 
in drawing 9 . The piezoelectric device of one xinit nearest to the location where said 
impact was given using each digital data changed by said ADC by making into one unit 
four piezoelectric devices which adjoin mutually is specified. It is the arithmetic circuit 
which calculates the strength of the impact given within the limits of the square which 
makes the four piezoelectric devices concerned top most vertices using said digital data 
which answers the piezoelectric device of one specified unit, and the location where the 
impact was given. A hard wired logic can constitute this arithmetic circuit 19, or the 
micro program control which used CPU (Central Processing Unit) can also realize it. 
[0030] The operation technique by the arithmetic circuit 19 specifies the group of four 
piezoelectric devices containing the maximum electrical potential difference from each 
digital data (digital value of the output voltage of a piezoelectric device) changed by said 
analog digital converters 15-18 by making into one unit four piezoelectric devices which 
adjoin mutually based on said formula (8). And the variable v of the strength of the 
location X where an impact was given within the limits of the square which makes the 
four piezoelectric devices concerned top-most vertices using said digital data which 
answers four specified piezoelectric devices, and a y and the struck impact is calculated. 
The respectively absolute coordinate (Xi, YO is given to the zero (zero 0 of drawing 7 ) of 
many groups of four piezoelectric devices stationed at the aluminum plate 10. An 
arithmetic circuit 19 will acquire the positional information to which the impact was 
added as (Xi+x, Yi+y), if said x and y (relative coordinate over the zero of the group of 
four piezoelectric devices) are acquired. This positional information is encoded with an 
encoder 21, for example, is outputted as a character code or an input location code SGa 
like a fimction code. Information is encoded with an encoder 22 in the strength of an 
impact, and it is outputted as a code SGb in strength. 

[0031] According to the above-mentioned input unit, the strength of an input is 
detectable with an input location. Moreover, a view is changed, and if the information 
on said input location is grasped as information on the depth direction as opposed to the 
two-dimensional flat surface concerned for the positional information on a 
two-dimensional flat STirface, and the information on strength, said input unit can 
position it as an input unit of a three dimension, furthermore, the number of an input 



sensing element like an input switch or devices can be boiled markedly, and can be 
reduced. Moreover, a power source of operation is unnecessary to a piezoelectric device. 
If driver voltage is impressed to a piezoelectric device, the above-mentioned input unit 
can also be operated as a loudspeaker. 

[0032] An example block diagram of the input device used as the prototype of drawing 9 
is shown in drawing 10 . Although especially the input unit shown in drawing 10 is not 
restricted, it has four- piezoelectric devices 1*4. Four piezoelectric devices 1-4 are being 
stuck and fixed to the aluminum plate (substrate) of for example, thickness 1 [mm] 
extent by the fixed regular intervals whose every direction is D [mm] extent. Since this 
example tends to detect an input at D/7 [mm] spacing, the illustration which a large 
number to which the profile which is D/7 [mm] pitch corresponding to the attachment 
location of piezoelectric devices 1-4, and assumed the key of a keyboard etc. in the fi-ont 
face of said ** aluminum plate 10, and the alphabetic character were made to 
correspond do not illustrate is drawn. 

[0033] Processing which determines the struck rough location where arithmetic circuit 
19A chooses four piezoelectric devices nearest to the location struck out of the output 
voltage of all piezoelectric devices like the example of drawing 9 since the strength and 
location of the impact given to the interior surrounded by four piezoelectric devices 1-4 
are detected in **10** is made imnecessary. That is, arithmetic circuit 19A calculates 
the strength of the impact given within the hmits of the square which makes the four 
piezoelectric devices 1-4 concerned top-most vertices using the digital data inputted 
through MPXll and ADC15 from piezoelectric devices 1-4, and the location where the 
impact was given. Arithmetic circuit 19A calculates the location x and y to which an 
impact was given within the hmits of the square which calculates v firom each digital 
data (digital value of the output voltage of a piezoelectric device) changed by said analog 
digital converter 15 based on the formula (8) as above-mentioned, and makes four 
piezoelectric devices 1*4 top-most vertices. This positional information (x y) is encoded 
with an encoder 21, for example, is outputted as a character code or an input location 
code SGa like a function code. Information v is encoded with an encoder 22 in the 
strength of an impact, and it is outputted as a code SGb in strength. 
[0034] An example block diagram of the data processing system using the input device 
explained by drawing 9 or drawing 10 is shown in drawing 11 . The appearance of the 
data processing system is shown in drawing 12 . It is the microprocessor which is shown 
by 30 in drawing 11 . This microprocessor builds in functional modules, such as CPU 
and FPF (Floating Point Unit) which omit illustration, respectively, cache memory, and 
a bus controller, and is formed in one semi-conductor substrate. This microprocessor 30 



is connected to a system bus 32 through the secondary cache memory 31. Although 
especially the system bus 32 is not restricted, ROM (Read Only Memory)34 in which OS 
(Operating System) or BIOS (Basic Input Output System) of RAM (Random Access 
Memory)33 and a microprocessor 30 made into the work-piece field or data temporary 
storage of a microprocessor 30 was stored, and the circumference interface controller 35 
are combined. The input unit 38 explained by the display unit 36, the disk unit 37 and 
said drawing 9 , or drawing 10 is connected to the circumference interface controller 35. 
Clock signal CK shown in drawing 9 and drawing 10 is made into the external clock 
signal which is a system clock signal of data processing system, for example, a 
microprocessor 30 outputs. 

[0035] If Code SGb is inputted in the strength of said input location code SGa and its 
input fi-om an input unit 38, said circumference interface controller 35 will decode this, 
and will acquire input. If input is acquired, the circumference interface controller 35 
will require predetermined interruption of a microprocessor 30, By receiving this 
interruption, a microprocessor 30 acquires the text or fimction information that it was 
inputted from the input device 38, and reflects it in data processing. At this time, a 
microprocessor 30 can recognize the feehng of the operator who performed alter 
operation based on the code in said strength etc. An operator's feeling and vohtion are 
reflected in the strength of actuation, since the information on the strength of the 
actuation can also be detected collectively, it can become possible to add human being's 
feeling to the element of data processing, and the engine performance of a man machine 
interface can be raised in data processing system. 

[0036] Although invention made by this invention person above was concretely 
explained based on the operation gestalt, it cannot be overemphasized that it can 
change variously in the range which this invention is not limited to it and does not 
deviate from the summary. 

[0037] For example, the element number of a piezoelectric device is not limited to the 
above-mentioned example, but can be changed suitably. Moreover, not only the range of 
the square made into the top -most vertices of four piezoelectric devices but the range 
which searches for positional information can be made to be carried out in the range 
which makes it and an analog. Moreover, it is applicable also to a pointing device. 
Furthermore, when the property of many piezoelectric devices has not gathered, 
weighting for amendment may be performed at a ceremony (8). Moreover, it is not 
limited to the equipment replaced with and used for keyboards for an alphabetic 
character input, such as Japanese in a computer like a personal computer, or English, 
but the input unit of this invention can also be applied as a new input device of a game 



machine. 
[0038] 

DEfifect of the Invention] According to the above-mentioned input imit concerning this 
invention, the strength of an input is detectable with an input location. Moreover, if the 
information on said input location is grasped as information on the depth direction as 
opposed to the two-dimensional flat surface concerned for the positional ioformation on 
a two-dimensional flat surface, and the information on strength, said input unit can 
position it as an input unit of a three dimension, furthermore, the number of an input 
sensing element Uke an input switch or devices can be boiled markedly, and can be 
reduced. 

[0039] And the data processing system using the above-mentioned input device can 
recognize the feeUng of the operator who performed alter operation etc. from the 
information on strength. An operator's feeling and volition are reflected in the strength 
of actuation, since the information on the strength of the actuation can also be detected 
collectively,, it can become possible to add human being's feeling to the element of data 
processing, and the engine performance of a man machine interface can be raised in 
data processing system. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This docxunent has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fPrawing l1 It is the explanatory view carrying out matrix arrangement of many 
piezoelectric devices, and showing a condition in a substrate. 

[Drawing 2l It is the wave form chart which observed with the oscilloscope the impulse 
wave form when striking by hand the front face of the aliuninum plate which stuck the 
piezoelectric device on the rear face, and ^as obtained. 

fDrawing 3l It is the wave form chart which observed with the oscilloscope the impulse 
wave form at the time of making the front face of the aluminum plate which stuck the 
piezoelectric device on the rear face carry out free fall of the pachinko ball, and was 
obtained. 

rPrawing 4l It is the wave form chart which observed with the oscilloscope the impulse 
wave form when striking the front face of the aluminum plate which stuck the 
piezoelectric device on the rear face at the tip of the rod which attached rubber at the tip, 
and was obtained. 

[Drawing 5l When natural fall of said rod is carried out from a tip at several points of 
the front face of said aluminum plate considering the rod of the mass 34.6 [g] which 
attached rubber at the tip as height 2.5 [cm], 5 [cm], and 7.5 [cm], it is the property Fig. 
investigate up the output voltage obtained from a piezoelectric device. 
[Drawing 6l It is the property wave form chart which did the division of the result 
obtained by drawing 5 at the maximum (output voltage at the time of x= 0), plotted it, 
anil was obtained. 

[Drawing 7l It is an explanatory view for explaining an example of the operation 
technique for presuming the location and strength which were struck from the output 
voltage of four piezoelectric devices using approximate expression Z=exp [-c-xl. 
[Drawing 8l - It is the explanatory view showing the solution of k=wl-w2-w3+w4. 
[Drawing 9l It is an example block diagram of the input device concerning this 



invention. 

fPrawing lOl It is an example block diagram of the input device used as the prototype of 
(jraw^ng 9 . 

FPrawing 111 It is an example block diagram of the data processing system using the 
input device explained by drawing 9 or drawing 10 . 

[Drawing 12l It is the external view of the data processing system shown in drawing 11 . 

[Description of Notations] 

BP Substrate 

PED Piezoelectric device 

1*9 Piezoelectric device 

10 Substrate 

11-14 Multiplexer 

15- 18 Analog digital converter 

19 19A Arithmetic circuit 

20 Timing Generator 

21 22 Encoder 

30 Microprocessor 

35 Circumference Interface Controller 
88 Input Unit 



[Translation done.] 
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v-/^— Id J; o T^lfe ^ nfcf^ v^^ >\^—^ Srffl V ''T 
HirfE 4 <B©jgE«^^ SrTH^ i: -fS U < tt-tOlB 

5 4<@05J£m*^5:— ^-fti UTStifeT-^-ni>' - -r-f v? 
JE«* ^^ t-JfS-r 5 flfllEx ^ /P7== - ffl V ^ -C a ^ 4 

fijf^^D^^^A^r^L. MIB-*i4Sr1#^-r5 4^ewffi 
m^^*>b#fetl5m;^mjESrZi. Z2. Z3. Z4, « 

Zi = A - exp Cc-V"{ (x + a) 2+ (y + 
a) 2} ) , 

Z2 = A - exp [c-V"{ (x-a)2+ (y + 

a) 2} ) , 

Z3=A - exp [c ■ J~ { (x + a) 2+ (y- 



2 

a) 2} ] , 

Z4=A - exp Cc • f { (x — a) 2+ (y — 
a) 2} ] , 

^;lS<5v^-CAt X. y(D«?$rM3?UT, «aiEte^©3S$ 

[ WJii^ 4 ] 1 3 W{Bitt;i^ 1 ^IBftcOA;^ 

^Si:> WfBA;^SIM^-i^'a•$^^^A;^^S*^e>#ti^$ 
ix5A;^ite«='— Kt-?:WA;t)©3S^ K t 

[00 0 1] 
to 0 0 2] 

i!)»^2iffe7n^i<]{c^^Wi-S^«mSrWL'. ^ixlcioT 
^tbtbfcteB1*«Srm;'3-r5o ^^7 7^ s'^^-1^*^'>' 
{c: J; o -c a ^-^ ;^ - y L -C V > 5 *iB»f fc:«»ii 

[0 0 0 3] 

K-^jK-Y t"'(^A;^JiSal- 
[0 0 0 4] *^B^<OS^f±. ^f^Lfc^&*<Olf«(t* 
" [000 5] *^?^(DSiJ<0 @ m-t 3 iffc7t;^PB^-C-#!g$n 

[0 0 0 61 *^M«7>3El-S'J©g6t)tt-5:<oJ: ^JicAJ^aS 
[0 0 0 7] 
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3 

[0 0 0 8] i-/ii^*>, JEm*T-?lr^(tfcS«<^nn< 

HulEiS^¥ST'# ^ttfd5£»tf « 1 3S $ ^D-tt^ t 3 - 
[0009] ^(DXo fj:m^h^&<Dm!^t:Mi^m.m(D:k 

iE*^^$-fr-5 4fi:^±-effiilc<B<ojES^^t. HtrlE^ 

V/^-iJ't. ISSl;iP«i-5 4j@«r)ffim^^-S:-*ffi:i: 

htitc&w.mn t^^ (Dmm t s: => - ux^gcic m 
[0 0 10] mx.t£mi\c7fk^jri^xoi,z. mm. (b 

P) fc#|gc©ffiSSlT- (PED) Sr-^Hy^^^ESLfc 



(3) 

4 

■ Mx.«l211 (c*5V^T^i^cD^^?riatJ'4i@©flEm^ 

;ti-5*as-efe«?. HiilSi^5^$Hfc4«(bjEm*^®i±j 

[0 0 1 1] ES^^-iii^e>ttl;'7mffi$r#Si:#. S«?r 
10 [0 0 12] IISIlcitLtf. ffm*^^^Mt-fl£ofcT 

CO— s^tjttio [ms] -efcs, '^mA^hm^A^^jiX 

5t-. WS^Sr4-;tT*»b:*:/L5 [ms] (OKtc— o©^ 

[0 0 13] jE^^^^(^t^;tlmffi*-P>^^A-^^fcfi:et3fi 

i>.SrfCt)#«tfcK»3 4. 6 [g] <^#Srii5$2. 5 
[cm] > 5 [cm] . 7. 5 [cm] tLXmnS.T/i- 

5. l215<Dife*S:#feixfc, BI5fcj3U^-C«ttfi^T^ 

<Dffifl;*^-;ei^e>W^^* [mm] Xh^o I115-C*#fe*v 
30 ^c^||Sr^wft::*ctt (x = 0(D^cr)|±J;^«jE) Xf^M 

[0014] 06 J; t) . mmm'T-i^Mi-^m^ti 

mMS. (x = o<D^(Dai;^fl;jE) xmtntm^tc^^ii'i 

40 ^&)\zmm-r?>^biim^o 

[0 0 15] ;^^^0J^^*3v^T^i. /Em^^t^tH;^^^*^ 

fe, mtin&z [V] sr 

Z=e~^*^=exp [— c • x] 

^>fc^g^fi:ffim3g^=■i:©^§fi. c^*lil6^^:ff9^^f^^5J: 

#^<^ifi,^ S: np V ^ T ^ ^/Emm^^;!»- # 5) 5 W;'7 
60 S:-t(0|13;^mi£<0*:^fflT-^Lfc{iSi:. ^tvi;iMf£;$n 
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^CSria 6 t . c=0. 04tcJ;oT. ^wSt 

[0 0 161 ±t&T&U^%:m^^x 4m(om^m^<r>tii:f3 

Zi= A • e X p [ c 

Z2= A •. e X p [ c 

Zz=A • e X p Cc 

Z4=A • e X p [ c 

[0017] ( 1 ) 

w^^ — W2 
wx^— W32=4 



*iN«±<Dffii^P (x. y) Smni/^fdirt. JEm^^l~ 
4(Ottl;'3^ffi$rZ 1~Z4. PPV^fc^^Sr^-r^^Sr 

A. Bm.m^t>^<Di^st't<DiiLm-^m^'tM^tcm\c 

V { (x + a) 2+ (y + a) 2} ] ... (i) , 
V" { (x-a) 2+ (y + a) 2} ] - (2) . 

V { (x + a) 2+ (y-a) 2} ) ... (3) . 
V" { (x-a)i<2+ (y-a) 2} ] ... (4) . 

s^L. 1 n=w, 1 nA=vi:tJt. v^^m^i-xmm 

(4) {clnSrSU, 2*5K- 1-5 i:. 

2- x + 2 • V (wj — W2) ••• (5) ^ 
V (wi — W3) ••• (6) > 



a 

a 



c2 • y + 2 



wi2 — W42= 4 



;2. x + 4 • a • c2 - y + 2 • v (wi — W4) ••• (7) 



[0 0 18] ±ia^ (5) 

Stv^S; (8) 5r#5o 



(7) •^<S<t, 



X 

y 

V 



= 1/ (4 • c 2 • k) 



★ [0 0 19] 

[fell 



(Wi - Ws) • {W, 



2 a 



((Sbs k= (-Wi+Wj+'v 

[0 0 2 0] HfrlE— k=wi— W2— W3+W4CD 

X. yi6S0W±<0#^^^{^«6<)^c#x:^^f^^5^-efc5o 
^fd. -Etc, a = 2 (x. yttOi: 2(Ora®ft3Sl-l») 
1 1 ^ 5 i 5 »c a wffiSr H3t UT t — ^ittfiffet^ti.'Scv ^ 

[00 2 1] |118t;ititfrfE-k=wi-w2-w3+w4© 
i^Sr^-f- (x, y;iSO£;^±, a = 2 t U^c) « 

(002 2] E18 J:?)Kfe*>ftJ;9t-. x = 0Xi4y = 
0«»gff©^±fBtT?"Jf4»fSr^$fc:;^iV\ Ztlll. 

m^hmnm^'^^^xh^o sp*>. x = o<Dia;^±i;i 

(x, y) *Sfc5i:#»4s ZitZ2^ Z3t Z4!i5^< 111 
i:.ffitc:'^i5i&»e>s k = 0 tJfcScb-CfcSo *fcv x = 0 
■^y = OJCiBI«)-Cj£V^:©Blft?tt^ (8) (D^^mcDkii^O 
fCiai^fcfe. Zi. Z2. Z3. Z4«5MA^^i^M-ex. 
y. vCOffii6S::*C#<^'(t:$ix5. i-i^C*P*>. x = y = 0 

[0 0 2 3] HuEiC (8) <Dnm±31lkybcom^^ 



... ( 8 ) 

(8) \z.m^^^X. ±IHi^3t$*vfc4j@©JE«3g^4r— 

(Dy'^i^^^'/umZu Z2> Z3. Z4) A^bvSrS5^-r 
5o ±|H#3£$ixfc4®<OiSE«|fl^tCf£:-r5«triB 
40 v=;?/l'7'-<5'Zi> Z2. Z3. Z4<lrffll'^-C3l^4e 

JE « ^ ?f m ^ -r 5 eg <0 ffiS IS -e ;t 
nfcficBx. ySri^^-rs, a^fcBaB$tufc4<B©ffi 
mill^9#^roi5^/i'-:^<^ll^ (|§17<7?0^O) tctt^ 
^«fe>Pfe<}^<cM^ (Xi. Yi) i^¥^hinX\^^^o 

MKx, y (4f@<?^jEm^^•<^^//^-•7'cDig-S 

tc>fM-s*B*r6?)<£M#) mmiimx-hfi 

fcfteffl^Sr. (X i +x. Y i +y) t UTSl#i- 
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(5) 

7 

[0 0 2 4] m^X-h'mW^W^^^'^^-9Wm'y:^7-K 
A;^)^5i:e='-Ki:-tcDA;'3©^$=?-K®J:5'fes 3iJ: 

tii^m. 3 - K® ^" 3 - Kt- i o T A;b $ ^^fctf #<DagiJ 
Sr^iUb. 3a$=J-KtcJ:oTA;^SIf^SrtTofc:a-'<u 

[0 0 2 51 

[^S^roHlS©?^^] |g9tcfi;*:||Wt-'^5A;^SS© 20 

-5o 9fla»jE«*^l~9fi«fiJ;?.(dt. Jf:$ 1 [mm] S 
«<0T/V5=il?A*S t-. D [mm] WSL^-"^ 

D/5 [mm] r^lPBT-A^^rl^W L i 5 t i-^^ 

l~9cD|fif?f^ime};iSsf*£:U-CD/5 [mm] 

[0 0 2 61 ffi«*^-€:He*^(±^^T*fo5®-C. 
^J:ptcStv5o 9 iBoffim^iF 1 ~ 9 

[0 0 2 71 :i©^jTf±, 4<@©JEfl;ifl^$r— b 
TA;^«im*!iaSrtT5o BP*>> ffimiR^l. 2, 4. 40 
5. JEE^^T-4, 5, 7, 8. JEm^^2, 3. 5,, 6 
R.nS.WM^5, 6, 8. 9(D4j@(7)j//l'— 7*iC^)-ltt: 
AJ^jftlttJftLaSrfT^. 1 1~1 4fiJES^^-«5 4<@<D^ 
/^-7'^c*^^sfl^;$^^fc•^>'^^:?'^^'1^ (MPX) T-fc 
So MPXl 2, 4, 5rota;^SrJiH?)c 

H@-:5o5lJ^i-5o MPX 1 2{±jEffl;^^4, 5, 7, 

8a:>mti%m^im^-:>MiR-r?)o mpxi sfijaetg^ 
^•5. 6. 8. 9<omt)i:m^-i.m^oMiR-r^o mp 
X 1 4 jiffin*-?^ 2 , 3. 5, 6comt)'^m^i&'^^ 

mi^-f-^^ Tji^'^zfi^^ f-l 1 ~ 1 4 (DM^WsYfiti^ o so 



[0 0 2 81 1 5~1 8T*^$nStrottMPX 1 1~ 
1 4 -C^lll$^^fcT-^-cI ^^ffl;^®)!^:^^^ v'^/wfs^fc 
lEmi-5T-?-ni/ • -r^ v?<?/V3V/<-^ (ADC) T 
feS, ADC 1 5~1 8(±^>«r;5'ci y^m-i-CLK2{c: 

LKl i:CLK2fi«^J^rt2 0 KH z W J; 5 ife/lJfeicSr 

/w^yu'^'IM l~l 4irj;5i8*i»f^;45?t5£bfc^tc: 
A;'3^-|^:/7°y V:?'i-SJ;5. n -y^^ff^c LK 2(0 
fittB(iCLKltc:Jt'<Tfil*^ica5£$tbT^-'So ^J'-l'^ 

[0 0 2 91 |219(c:ioV>T 1 9X*^^tv5>b{-f±. HuiE 
ADC 1 5~1 8d»?>ai*^ix57''f V^J'/Vx— ^'SrA 

y^^i?^/i^y'-^^m^^x^t^4m(o^m.m^^TM.^t 

Sl|h1?S 1 9 K!7 -V- K p s/ ^ {c J: o Tfll^ 

Lfcf?. ^l'->f±CPU (Central Processing Unit) Sr 

[00301 iaailHiK 1 9 iSift^^ifefi^ mrfSSC 
(8) ^c«<5V^T, tSS{;iPS|-t-5 4<li©Em*^5r- 
^-(ii: L-THulST-^-n^ • v'^J'/V^ ^^/^-^ 1 5~ 
1 SKX'oX^m^i^ltc^T'^'^^A'T'—!' iEE^m^ 

SrSI^-t-?.o T/w^^-^Atgi 0^c:iaB$^^fc4<B(DJE 

©^^■(T^^I^Oi^/W-y^CD®,^ (lil7<D«^0) ICtt^ 

j^ii^n^timm (xi. Yi) *s-^;tp>ttTi^5o ss^ 

9tt. HtrlEx, y (4<@OjEEm^^<O^/V-7*05 

js,^i;i*t-r5tg*i-«)''£M«) sr^#-r?)t. m^tm^L 

6>^^fc^il^t^*. (X i +x. Y i+y) t b-Cii# 
■f-So r.(D^a:S1t«f4^:^=>-^^2 ITfaiVa-K^ 

ct5>feA;'3{4fi3--KSGa t LTm;'3$tu5c W5»(?5 
3S$tf^tt^^^='-^2 2T:3^>'='- K§n. — 
KSGb i: LTt^;:^$^^^.o 

[00 3 11 ±fEA;^3S«t-J:tu«. A;^»te«t*i-A 
-C. MIBA;^fiE:«»W«S:2ii>;5t;spD5±(?5^4etf«. ^ 
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(6) 

9 

[0 0 3 2] lai 0^c:^i|g9®S*S^:$i^^.A;^^S 
ro— 0!|:^n s/rJr 111*5^ nil Otc^$tb2>A:^i£ 

•rSo 4<BcDffiS^^l~4ttC»Jxfi. 1 Cmm] 
aS(OT/W5=!^Atg IC, ifgf«-4SD [mm] 

D/7 [mm] ^m-C'A;'3 5r1^ttl L i 5 ii-?. t^(^T?fc 
tSIE-a-T/V^ =!^Atgl 0 waste Ji, jE®* 
T-l~4<Dflfi*)W-»mSt->*JE£;bTD/'7 [mm] tfs/ 
^T?. :Sr-/-K-K«)^-^^S^iffll3ebfciir?I5<^:S:=^^:^*^ 

(00 3 3] m 1 0 W«^{if4> 4 iicDBEfl;^^- 1 ~ 
4-effl*i^fcrtgp^c-^x:fei^5«»co3i$t^:cD^fc«S: 20 
^m-rsd^?j, illSln]^ 1 9 A«, lagcocsjoj; 

v^4^@cDJEfl;^^-S:)l-Sii:l/^5 <t B|id^tvfc:;*cm*^ 

1 9 A(4. JEI|*^^l~4*^feMPX 1 IS^O^ADC 1 
5 ^^LTA;^$*Vfc7^'f v?^/V'7'-i5'^fflV^TS^4 
<B<Offi«*^ l.~ 4 ^H^t -rS E:ftff^»^iart te-^^^i 

■f-^o ill^lHlSSl 9 A (4, Hfri*05a'9^ (8) {CS^^V^ 
«x. ySrSI^-rSo rcote«1*# (x. y) (i^ivn 

-^^2 i-e:3ii^3-K$tb. M;tri:i:#:3-K«L<f± 
. 7ri'i5'v'3>'=— K«>J:5^A;^'f£a=— KSGa i: 
U-Ctti;^$tt5o «!iW3t$1*«v»43^i/3-^2 2T- 
jz^-a-K^tu. Sfi^::-— KSGbi: UTttlJ^^nSo 

[ o 0 3 4 ] 111 1 1 tcfiig 9 sLs-m 1 0 -etJiM ufcA;^) 

^nSo 01 2lC(±-?r©7'-^^av';^-rA®^1.|t:*5^ 
mi it;i*5v^-C3 0-e^$ti-5t>(Of4-?'ri>i3 

^4r^li&-t"5CPU, FPF (Floating Point Uni 

t) . ^•\'-yv'rL/^i;> /<y^3i/hn — 9^<0^tg^ 

5o r<D-=s"1'^D:;''D-fe.yf-3 0f42«>C=3e^rs/v'3.;>«* 
y 3 1 >£r:^^LTv';^■r•i^/<;^ 3 2 (e:^)^$ix5o v'^t^ 

1J-3 0©!7-i?|g4^U<fi7'-i5'— ^lEISIg^i: so 



■5 RAM (Random Access Memory) 33> -r^i^a-fu 
•ts/f-SOdOS (Operating System) ^ L < fiBIOS 

(Basic Input Output System) ^J^&iW^tbfcROM (R 
ead Only Memory) 3 4 . StJ'llia-Y 7 31— ;^ = > 

ha — 73 S^Sife-g-^nTV^S. ^ia-f ^^731— 

« 3 7 jai^mUBia 9 xfini 1 0 x-m VtcAtl^m 3 8 

^sgliKSti'Tl^?., HS^itJ'BIl OJc^^nSiJ'ns/^' 

^■X'h'O. D7'n-lrs'1^3 0*SttJ;^-t-5^1> 

[003 5] MIB^ia'l':^^7i— ;^3i^ft3 — ^3 5 

;^;cD3S$:^- KSGbi:SrA;'j-r5ts mSrv^^-K 
bTA;^1f«S:®#i-'5o A;^1*^$r«t»-t-5i:, Jia 
v^?^!— ;^3Vha— 73 sUBf^wWOii^^frSr-^ 
^i?n7°n-lr.yf-3 0(CS5}i-r5o r.(DfiJ 15 iZi^;el5g(•t 
{i■tt fetbS t JzoT-^-r p ^n-fe 3 0(±A;^ 
yg« 3 8 6> A;^) $ tuit L < H 7 r ^ V- 3 

-Y^PT^n-t-yf-S 0(4, ttrlE3i$3— K(CS<5V>TA 
X-#So ^f^cD3fi^tc:t4:^'<^-i?(0^tt^E.*;dSggft 

^<Dmi^<o^m<Dmnhm:xiikmx^?,zti>- 

[0 0 3 6] eJ^Jl*?g|^#^CJ;oT^S$^^f:l^?^S^I^^fe 
[003 7] Mx.ff , JE«^^©^^Scf4Ji|E©0iJ{;iPfi 

f4, (8) (cMiE(DfcfeO»i9-f+ttSrtfoXt J:v\ 

i'. y-AawMfc''j:A;^;SI|gi l^x^^-T^ r i: 
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